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1. Briefly describe the following terms,
(a) Embedded System. (10%)
(b) Genetic Algorithm. (10%)

2. You are asked to develop a manufacturing application o a four-core Rasperry Pi (RPi) device for
collecting eata from an equipment with data generation rate A. The collected data will be sent to a
REST API in a remote server throngh Internet. Assume a core of the RPi can collect A data records
per second. For keeping the RPi systom stable, your manwfacturing application does not place the
collected data in the RPi's storage (i.c.. sending back the collected data in the real-time manner).
Please write Python-like pseudo codes to colleet /send data with parallel processing capacity. Also
deseribe limitations of your algorithm if necessary. (20%)

3. (a) Draw an ER diagram according to the following requirements. (10%)
A friend asks yvon to help her desizn a database to model doctors’ offices across Tainan, She described
requirements as follows. Yon need to finish the ER diagram and define o number of constraints to
ensure that yon model the semantics of an office as closely as possible.

Make sure that vou do not impose additional constraints not defined by the model.

A doctor has a name, mobile phone number (possibly multiple phones), and a nnique badgeld
for been identified. A doctor may manage more than one office.

An office is identified by its officeID and has address and phone numbers (possibly wore than
one phone #). An office contains one or more exam rooms and may be managed by at most
one doetor.

An exam room can be idendified by its room number, and the office that it is in.

A patient has SSN, nawe, and phone number. Each paticut is uniquely identified by their S8XN.

When a patient visits an office, he or she has a consultation with a doctor in an examination
room. The start time and the end time need to be recorded for a consultation.

(b) Transform the ER diagram of the above doctors” office system into the velational seheinn, (10%)

4. You work on a linancial-technology (FinTech) project and are assigned to write a linear regression
model to predict stock trends. Assume the linear regression mnodel is in the form: y = C-*+D-t+E.
Given stock price samples (y) in five time units {¢) as follows:

ffo 1 2 3§ 4
y 600 380 570 610 620
(a) Write Python-like pseudo eodes to find the bust-fitting coefficients for the linear regression model.
(10%)

(b) Analyze the computation complexity of your answer in (a). (10%)
1 )

(c) At & = 5, the stock price is 666, Write Python-like psuedo codes to caleulate the residue that
vour model makes. (10%)

5. Consider the database relation with schema: Book{Buumber. Title, Publisher, Price, Pub-
lished Year). Write a SQL statement to retrieve the first five publishers with most amonnt of books
and the number of hooks published by them, where books published after 2016 are considered and
publishers whose the average book price is less than 550 dollars are discarded. (10%)




